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ABSTRACT

This constitutes Monthly Progress Report No. 13, covering the
period from 15 Septex# r 1961 to 15 October 1961 under Air Force
Cambridge Research ratories Coatract No. AFI9(604) -7423 to
Utah State University. The objectiw}e of the research is the develop-
ment and employment of 1n|tr';xmcntation for the measurement of the
spectral radiation characteristics of the exhaust pjumes and atmos -
pheric shockwaves of high-altitude rockets. Thermal measurements
systems to obtain spetislly resclved plume radisnce data as a function
of wavelength and altitude from rocket-borne instrumentation pods are
being fabricated, tested and installed.

The prototype system has been completed and was employed in a
static firing test at the missile agency. A second system has been
installed in a rocket "piggy -back" pod at the missile agency. A third
system is complete and will be used as a stand-by system for the
~ initial launch. A checkout console has been dsveloped for the field
operation of the system,

The development fabrication status of the subsequent systems
is given, project personn | are listed, administrative action is out-
lined, and purchases are reported. An uﬁmau of the contract fiscal

balance of 1 October 196] is made.
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INVEST.GATIONS BEING UNDERTAKEN AND PLANNED

OBJECTIVES

The ohjeut-ve of thias ~esearch is the :nvestigaticn of the snectral
sadiatior chers -taristic s of high-altitude rocket exhaust plumes and
trmogpieric sl c!:#v.wes. Testrumsantation will be eptimized, .nd
rediance miens icmnents obtained ir a sriles of rocket-borne eperimerts.

Accerding.y, the resear:h, ¢ oordiratoa and planning was accoem-
sl.shed o1 t.m design. development. ard !abricatior of a prototype
‘notrurneatat e . gystem. ! & rocket exhaurt spectrum avalyzer is

be:ng decig:. d whick wi'l e capeble of me:suring the rocket exhaust
Slume as o furn tion «f pos ter or lopgitudinal axis. spectral wave-
cength, a0 1.

Attt b svsteans 2.0 bemng faba ated and tested £ 1
neallar cns cecker a rosaft roe setellite: natrumeatation peis,
improve zaents wd wrediicstions are belag incorporafed in the 3ecomd
psenerat oo syetems. Ecuipnent nstalfauticn and .- flight checiout
*#ili be ar coripiighed urior to the laurnch of cach system, Reduction

and aralytis of the 7:ica Hbiained rom these flights v'1] be performed.

 —— A | S Rk Bl gt} T s A N S Ay .

1S Gcle sud D.J. Baker, "Thermal Radiation from Missile

Plunes ard tha ke, MPR No. 8§ AFRD Coaitract No. AF19{6041-7423,
Utah State Uriv-rsity. Logan. Utih;, p. 3: March 15, 1961,
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An attempt is being made to devise the most feasible approach
te: the raissile plume -adiation measurement »rcram. This will
insure that all data acjuired is applicable to axisting requiremments.
Feoaribility athdies of the use of ay interferorieter for backgrouad
stadies during midcours: ara beiny performed; and the use of /. FCRL
thermal datectors in exporiments dvzing all vtages of the rocke

ajectory io e ng aieatigated,
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Frequency Diversity Spectrometer

Texas Instruments Incorporated has desigped and built a Fre-
quency'Diveroiw Spectrometer which shows promise for application
to on-board instrumentation requirements. 2 it prssesses the desirable
features of a single detector ard data transmissicn channel plus
simultaneous measurement éf a rumber of spectral wavelengtha,

The incident radiation is dispersed by prisms or gratings, and
the digpersed spectrum is then {ocused along the radiﬁs of a rotating
frequency oLcurs for each of the desired spectral incraments. This
is accomplished by making the number cof segments on the chopper
a functon of its -~adius. Thus, the frequency of modulation
corresponds to wavelength, and the amplitude corresponds to
radiax;t intensity, After the reticle has frequency encoded the
incident irradiance, the energy from all spectral increments is
concentrated onto a single de'tactor. A single amplifier is then
used to drive the telemetry system. Analysis is made on narrow-

band wave -anulyser equipment.

" )

”w. Beyen, Proposal to Develop Prototype Spectrometer,

Proposal No. A61-304, Texas Instruments Inc., Dallas, Texas;
Oct.12, 196l.
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Tentative specifications suggested for the Freguency Diversity
Spectrometer are listed.

1) Wavelength range: 0.2 to 1.0 micron

2) Spectral regolution; 20 increments

3) Chopping frequencies: 1 to 2 kilocycles

4) Telemetry: IRIG FM-FM Chanuel 18

5) Field of view: 15 degreol.

6) Eatrance slit: 1 by 0. 2 millimeters

) Detector: multiplier phototube

8 Sensitivity: 2x10 -9 tts per channel above 0. 4 microns,
Be s flort toward 10 1% watts per channel below 0. 4 microns.

9 Bandvridth: 20 cycles/second
10) Power input: 20 watts at 28 + 10% volts dc
1) Weight: less than 20 pounda

12) Size: less than 300 cubic inches with no dimension greater
_than 17 inches

13)  Altitude: to 200, 000 feet
14) Acceletaﬁon' 10g linear on each axis

/2 in. double amplituds, 2 to 20 Lpn
+8g, 20 to 2000 cps
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PERSONNEL, ADMiNISTRATIVE, AND FISCAL INFORMATION

PER3ONNEL

The supervigory and technical personnel associated with the
project are listed below. The research and development is conducted
as Project EE.12 of the Electro-Dynamics Laboratory, Electrical
Engineering Department, Engineering Experiment Station. The
Laboratory is adminitered under Dr. Dean F. Peterson, Jr., Dean
of the Crllege of Eugireerirg and Terhnvlogy Dr. Vaughn E. Hausen.
Director of the Evgineering Experimert Station, ard Dr. Claytor Clark,
Chairman of the .ingineering Research Cammittee at the Utah State

University, all of whom serve without charge to the contract.

Utah State Univeryity Faculty Members

Prof. Larry S. Cole, Professor of Electrical Engineering and Head of
Department, Project Director (1/5 time)

Dr. Doran J. Faker, Associate Professor of Electrical Engineering
and Physics, Associate Project Director (9/10 time)

Prof. W, Argold Finchum, Assistant Professor of Electrical Engineering
{176 time:

Research Fﬂgineers

Mr. Clair L. Wyatt, Assisitant Resesarch Engineer, Assistant Project
Director (Full time)

Mr. Duard S. Woffinden, Assistant Research Engineer, Instrurnentation
Supervisor (Full time)




16

Mr. Fon R. Brown, Assistant Research Engineer {4/5 time)
Mr. W, Keith Mortensen, Assistant Research Engineer (2/3 time)

\

Research Physicists

Mr. Louis C. Block, Assistant Research Physicist (Full time)

Mr. Roger H. Kleen, Assistant Research Physicist (Full time)

Mr. Ralph D. Briscoe, Assistant Research Physicist (1 Oct 61, 1/2 time)
Mr. Jay W. Phippen, Assistant Research Physicist (1 Oct 61, 1/2 time)

Research Technicians

Mr. Lloyd R. Tavlor, Chief Technician (1/2 time after 1 Oct §1)

Mr. W. Lynn Bassett, Electronics Technician (1/2 time after 1 Oct 61)
Mr. D. Gail Larsen, Electronice Technician {1/2 time after 1 Oct 61)
Mr. William L. Brown, Electronice¢ Technician (1/4 time)

Mr. Donn C. Goode, Draft;man {1/ 4 time

Mr. Craig A. Mortensen, Electronics Technician (1 Oct 61, 1/3 time)
Mr. A. Stanley Chipman, Electronics Technician (1/10 time)

Secretary

Mre. Bonnie J. Allred, Stenographer-Typist {1 Oct 61, 1/2 time)
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ADMINISTRATION AND TRAVEL

Administrative action consisted of directing the investigations
of the spectral radiation characteristics of missile exhaust plumes
and atmoapheric shock waves, and the development of instrumentation
for a series of rocketborne experiments. Mail and telephone
communi:zaticns were handled which concerned the technical planning
and cooodination of the various phares of the research effort.

Mr. L. C. Block travelled with AFCRL personnel to the facilities
«f ARPA, Washingten, D.C., frem 6 to 7 September 1961 to attend
planning meetinge. On 22 September 1961 C. L. Wyatt travelled to
Cexas /nstruments; inc., Dallas, Texas, and thence to Cape Canaveral
AMR, Florida, to diecuss the Frequency Diversity Spectrometer and
to inotall the USU instrumentation fcr launch in Pod 3. Mr. L. R.
Tayler travelled to the facilities of Cape Canaveral from 4 to 10 October

195! for equipment installation.
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FISCAL INFORMATION

The contract balance as of 1 October 1961 is approximately
$193,945,87. This includes all expenditures and encumbrances,
including overhead, from the total contractual authorization under
AFCRL Contract No. AF19(604}-7423, Modification No. 2.

The following item of equipment was purchased:

1 ea., Power Supply. Power Sources Model
PS4315M, Serial 148, USAF 19(604)-7423-
USUyU 58, $795. 00
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